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102(^J^741 #3-^*1-: 2004/3/19 

^H*^ *^7l; n7fl^1 elH^^ zj-z}^ *lH*Hr n7fl^ #3]; n7lN 

5. 1 
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#^ I}*}: 2004/3/19 



t?-4i ^t^sj- ^1^^ ^ Tt£. ^^sj- '^{Silicon crystallization system and silicon 
crystal 1 i zat i on method} 

£ 2b^r 27flsl elH^ ^H^l ^S^r ^H*^* ^ 3H*i^ ^ 

£ 3^ £ 1^1 5|]olx^ ^7]^ 7fl^£olji i 

£ 4^ 3H*i» 24^°1 Wl^^ ^» Tf^S ^SHKr ^ 

£ 5^ ^ tt^7} fliS ^3*s|*r 4 

cf;^ n]X\) ^-s* S^ojji, 

J£ 6-£ ^ ^^5h 4^35] o)?§- °] ZL^l tt|-ir £4 

£ 9^ £ 9^1 JE*1^ fl-i Al^o^ ^ 4^2). #3]^ jea^ 
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' 102<^^5741 ^ ^*r : 2004/3/19 

11 ; m m<>w ^ 12 ; ^ 2 ihi^i 

21 ; *ill M 22 ; A}2 

31 ; ^11 2^o\*\ 32 ; A2 ^*H*1 

40 ; 50 ; 3M*1^ -S-«7l 

210 ; 220 ; jl^ °m 

■ 300 ; v}^3. 310 ; ^ 

<is> fl-^Cpoly silicon)!- *§^*Rr ^ 4^ ^^Hr # 

<19> <gtil-^ o_s. ff^^- ^^-tfelH] ^-^l- ^1^^ amorphous silicon)^- Tt±- 

(crystalline silicon)^ 4t ^ Si4- ff&fe *fr *Wthin 

film)-g; *i^Hr ^o] tsL 7>*lfe -fr^* 71*6.3. A>-§-^ ^ 

^(liquid crystal panel ^H-tr^K 

<20> zle^, t?4i ^ #31 i4 ^ t^^AS. a^]^7>^ tfl^ 

sHl £4. ^^fl^l, ^ ^741 M- o]^-£(30c,if/VS)^r ^^J- ^*HIR3 ^ ^ ¥ 
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102(^^741 #3 °^}- 2004/3/19 

'g^l^fK leakage current)^ &7)^ ^^4: 7}^ t};^ fl-^Cpoly crystalline silicon)^ 4 
-g-o] iL^BU &ch 

2i> M.-s) t t\-^ fl-i ^7l^ ZL3fl^l(grain)5l 3L7H -& ^>^. 

^, ZlBfl^l^ 3.7}7\ ^7>f-ofl n}e}- Jl4 ol^jES. ^ #7>tr^r. 

^if ^3:^ SLSCsequential lateral solidif ication)(<£^ ^ JL^)7]^c>l *flo]-£) 

*H *r*l #^3. ^^KHr ol-g-tt ^M^UC laser beam) ^x)^ 3.7)Q 

^)o)^^ ^X[y$<>\°] ^1 (optic system) ^ ">^3.» al-§-*H ^^Ml 

n^lM ^o]n>3. 4i=^# Al^jo^ y]^^ fr^#* ^^^7l^ ^}o-|rf. 

<24> olttfl, ^]ol^^-8r ^ 7M^ B}A 3 oj ^-3}- o|o3,g- ti]^^ 

w]^^ ^-i- ^^ttcf. , 

SUM ^^vfr «^ ^°<HH ^s. ^M-^ ^7fl €4. ^ 

afl^-fr ZLBflol^ tfl*H ol^*>^^ ^*S^C|-. =L?\5L, ^-g- «1 

^ # 03°^ °H H7]^ afl^ ^#3r 

4. # «3*W 3^ *\7) $n ^€£r 4i3 ^ # <>1#^ 
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102(^^741 #3 2004/3/19 

iS> H^4, -0/$ ^ 1^3-^. 3H*1 IMS , ^VM- 

^ ^Coptic system) ^ ^3H*l7} ^^^S. tfl-g-tb4. «W"3 3H*i ^3 

#*H*1 ^€ e)]o]^^^r IM^S *§3|°H, ^fii ^MM-S ^ (Pulse 

duration timeH #7l nfl^ofl s. ^ sfl^ 7>^^ 4^3* °]-g-*Rr £*V3 ^ 

#*3*r7l <H^4. ^r^W, °1 ^-Mfe €^ Tr3H^ 4°J* ^^1^^ PDECPulse 
duration extension) #«l7} ^7>^t)-fe Ml^l 9X^r. 

:26> Aj- 7 ] ^^1^* «fl^7l ^ ^^-S-^i, <#4H§^ ^A]7lZL V]&6\ ^ 

<27> ^-7] ^^>7] fl-^i a]a«A m £- 2 n£- 1 

o^o} ^^aj. ^ m7 flo} ^ #*|; Aj-7] m7 flo} gflo]^ ^ m 7fl 

^ ^ ^ol^Wl-g- n7 flo} A^ti. 5llo]^ia]C.S. ^-W^ ^H*^ ^71; 

^7l n7fl£| a-^h e)lo]^«]^ z^-z]-^- n7fl^ ^} ; ^7} n?fl^ #7}1 » n 

<3 7]^ ^ flfe n7fl^ ri^H*l« X^fe ^o] tiV^^. 

<28> SE^b, Aj-7] m7fl^ Bflo^ia]^ ^^7} ^71 ^"AJ Bflol^^^ ^ = 

<29> B^t, #71 ^7]^- Aj-7] ^ CllolX^^- ^-o^ 6\)^*]<>\ n 7fl^ A-^ti e)H 
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102(|^^741 #^ ^7}: 2004/3/19 

J0> SE^T, ^71 ^ *M ^U^r #71 m7fl^ 5)]olx| ^ #71 Sflol^iaj «.^- 7l ^ 

TjiiL *>°H 4*l*Kr xjH^l^^ ^^fl ^3^r ?M »>^*V^-. 

3i> S=#, #7] ^*>7l 4^: ^3 fl-dt ^3?- a]^^- m ^ 2 <^1^ 

kfe 1 1- ufl, m7fl^ 5flol^| ^ #*|; ^-7] m7 n^ 5flo]7-1 ^ ^1 

^7l; ^-71 A^y 3H7^^ *lH*>7l W 3L^H ^ *r & 

^ ^|o]xll- S.^}^ k7fl4 >^7l k7fl4 ^ ^ ^^H^ S)lol7] 

7] iEflo]^ $)6|| Stg^ ^o] w>^^>4. 
<32> J&tb, ^-7] m7H^ eflol7^4 Z^-Zj-4 ^^^7> ^71 ^ ^H*]^ ^ ^ 

<33> SE^, ^-71 k7fl^ ^ ^4 ^tf|o]]^ ^ ^Sj- ^SjSjfe- Al^lol 

^ f^fe 3*1 ti^^t}-. 
<34> 5£^b, #7l k7fl^) fll^fe ^-71 n7fl4 A^tt. ^o]7^ ^ ^i^. * ^Tfl ; 

<35> ^-71 ^«}7l 4tb ^ ^3 ^Sj- 27fl<2} ^ o) ^ # 

^oflA^ ^H*}^ ^ 511^1 7^ -ir 37fl3 AiJB O.^. ^>*> 

tt 7^-40) 7)12 *^ ^ 4|3 ^^el- ufl, ^-71 tfl^ 

°1 ^ 1 7lflr* ^ 1 ^lol^l 7fll ^1; ^7l 7411 ^tiH*l S7l ^ 

^ ^^§^1- ^1«J^ #7l 7|l2 «1^^ fl-^ol ^2 
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102^^^5741 1:^ °^}- 2004/3/19 

7l« t\}2 ^3H*1 $H 4|2 #7fl; #7l 4|l ^ 

*i^Kr #71 ^2 ^<*ih ^ ^^KlL, ^"71 ^1 

#7] *lll ^flH*1 fl]^ A-if^l 4|1 ^ 7]^ 4)1 ^H^l 3.^*Kr ^-<£ 

, #7l »12 ^*H*1 ^71 ^ #7l ^13 ^^ofl^i ^71 

3 ^3 *l«8*Hr *i|4 #7l *fll **tfH^ 2L7] 

^ ^l^^fe ^"71 4)2 *8»W*1 fM^#°l 412 71^ *ll2 ^lol^l 

$h s,^\jl, #7i m ^«hh ^7) ^ ^-ir 4is ^nm ^ 

afcn., #7l 7fl3 #31, ^14 ^ ^5 #7llfe ^s)^ ?H 

<36> SE^r, #7l ^ ^H^^r elH^ ^7lofl <3] 37fl^ A-^ti. $]o]z\t$ O.S. ^51^ 32°1 
<37> ^"71 »13 #4), *I14 #7)1 ^ 4|5 #4lfe #71 37^ ^tt) ^ 2 7fl£) a8«H*1 

^ 33*?- ^3* #*3*Kr #7] 371)^1 ^»1 ^ 4€- *KN ^«H>H 

^ «1^ fl-^^1 71^ iEflo]^] <?H s.^^ ?H y}^^>rf. 

<38> Stb, #71 m *\U #7\} ^ *115 #41^ #7] 27fl^ ^ ^ ^^1 ^ 

wH*l ^71 ^ ^^sl- *l*8*H=r #71 27fl ^1 ^ ^ ^-M-^l 

<39> ^. Tgxgd) ^! AjAl^ofl ^ ^ Ali^o]] tfl^ #Afl§> 

711 ^^W. 
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2004/3/19 



40> ig-Tgoj m 4x\d\}6\] 4^. ^ X\^^ m7 ll^ $]o]x\ #*]<4, m7fl^ 

3M*| 0>*M 2)1^1^^ *"*7l» ^H*!^ *«7lfe m7fl4 5f| 

1t$ #*|4H m7fl^ ^H*)^ ^ ^H^* n7fl4 

7^13. elM*)ig O.S. *"$H*4. 5)1 o]x^ -gr^-714 4ej)ofl^ n7fl4 *1*L ell o]x^^ ^3" 

^ *lH*Kr n7fl4 ^-74l7> ^^l^VJl fl4. 3Lr$JL, n7fl4 ^1 o>*Hfe n7 fl4 ^o)t] 7 } f\ 
^l^al ^ttf. n 7fl4 ^H*l£r n7fl4 ^Tfl* ^4tb n7fl4 Xjji ^M*!^ 3&AH 4*fl 44 
3 fl^JlS. 4^31-51^ 43^ fl-^ol ^ 71^ ^-Sj-^JL &4. =LV)5L, ^ 

^l*!^ n7fl4 SfloH ^ #*|4 iSflol^ifl ^7l A>oHl Sf\x\^5L ^71 
6)] ^-gfl ^^4. Bflolx-l«] ^71^ ifl^fe n7fl^ 4S]7> yfl^El^ oJ4. ^ ^H*^ 

^14^1* i°m 1- *fli 44(MD^ 3H*1^ ^l^i^l^ i/n^> JM-^Iji M-^^l^l 

l-(l/n)-ar ^^H, *fll "1&KM1HH «>^>€ s)l°l^^ ^m^l^l l-(l/n)^ *ll2 

4sl(M2)S ^Aj-sH ^|]2 4bKM2)oTH l/ n ol ^7.>e)ji, l-(2/n)°l ^MHM. =LZ\3-, ^12 v] 
^(M2)«^l^ l-(2/n)£r *fl3 ^lsl(M3)S. <U*}S\<>] ^3 *1&|(M3)«1H l/n°l 

l-(3/nH ^MH^. ^7H, m 4 n £r 2 ^^4. 
<4i> £ iofl^ m 4 n °l 2.^ 2^1 ^-fSl ^ ig^4 ^11 ^Al^Hl 4^ fl-i Al^Ejol 

<42> £ lofl 44 £0], *|ll ^Al^o)] 4=- ^ 4^2)- Al^i^ ^ # 

*Kll) ^ »12 eflol^ ^ ^1(12)4, ell 0 !^^^ ^ ^ *H*Kr ^1 #31(21) 

^ >ll2 ^711(22), 3.43. >11l ^"711(21) ^ *fl2 ^1(22)^1 ^^^l ^^l*>fe *0l 

^l(3i) ^ ^112 ^^loi4(32)» a^-w. 
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1020^^741 #^ 2004/3/19 

13> *j|l HftoW ^3 #*l(ll)o1H »H 3M*|iS(l) ^ ^2 5fl°l^ ^ ^l(12)ofl 

*1 *)12 511 (2)£r SIM*!^ ^7l(40)«^l ^3., ^H*!^ 

^7l(40)fe 3H*i ^3 ^1(11, 12)4 3H*111 (50) ah 2} 
44> Bflol^^ ^7l(40)ofl 4 38 ^€ 1H3 elH^U)^ e|)ol^^ ^ 

ik*$& 5)1 ^ ^ 32f^ t^e) ^iSM^S b}-<3 (Pulse Duration TimeH 

nelM-, £ 2a^| «r4 3H*1«3 M #*H*1 3M*I*S£: 

^MM>£ Bf^ (Pulse Duration Time) o] nflo. ^ > ^H*]*}*} ^ofl o}^ u]^ 

^ tMi^(150)*IH ^^4^ ^3*3fe ^(AH *|-tj-. nejss., €■ ^€^1 =£*>3 
^ ^5)- ^1^^1-71 <^tj-. n]-e}-A^ oj-s. ^^-a]^^^ PDE(Pulse Duration 

Extension)^] 7> ^aH4. 
<46> • n^vf, £ OT^l ^AHsq. ^-oi ^ 7 fl<q sfl°H^ #*l(li, 12), ¥ 7fl^ # 

7fl(21, 22) 3? ^ 7fl^ ^Bflol7:l(31, 32)5. *1^<H*1 fl"^ £ 2b<^l 

4 ¥ 7ljsl eflo]^ia} ^ ^1(11, 12)<*IH ^fl^l ^H^U, 2)-g- ^1^ 4 

^6\]X] z^o} ^x^o} «] ^i(beam pulse)?><*f| ^ €^7> o^^ ^ fl-fe- ^3E^1 
^ ^3H^ Bf<y (Pulse Duration Time, Tp)°l ^7>4fe jM* 7}7^tf. ^, 27fl^ 
*M*IlKl, 2)^1 zf2J-4 ^ ^^ 7 } ^E|ol ^ 51] 017^(4)^1 ^ ^MM^S E}.<3(Tp)°l 
«^«4. 4^1, 3H*i^ ^*fl TT^(151, 152HH ^^Sjol ^^44 

<8^(BH ^^^4. «|-bH, PDE^^ii 3. ^ ^ 
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102(|^^741 #3 Q*}'- 2004/3/19 

t?> =liHjl, no)*\^ ^ 7 )(4o)^ o>efl^^ ^7i(4o)^ ^€ ^ 511 

^l^U)^ 27fl^ A^ti Bl]ol^i|](5 ( 6) ^, ^1 elH^lKS) ^ ^2 (6)JL 

48> . £ 5ll 0 l^^ (50)^1. 71] ^£7V JE^S)^ . 

49> £ 3^) W}5>|- ^-O], eflol7^ ^71(50)^ ^Jfoflir 27fl^ ^e^} Bfl*]SH 

Sl^. ^H^U)^ <*IN*1# ^ *8, ^1 *lel(Ml)^ ^ ^H*!^ <W*1^ 

l/2^> -f-3lj.Al7l31 t+^^Ol 1/2 ^. BU^t}-. U}5M, ^1 ^l&KMDoflA-l ^A^ ^ ?)]o]x\^ 

l/2^r *H2 fl&l(M2)S. ^AVs)^ >i]2 *1&|(M2H1*| S.^ #a>€4. 
so ^, 2fli nisKMi)^ ^ sil ^1*1^ i/2^> ^MJ-XMfe 31 ^» <M-8-*Ka, ^12 

°l£l(M2)^ W ^^H^a] 8fe fe* Af-B-W^ 5L€- 511 o] fl 13 

(5 , 6) £| *| 7} ^ 511 °1 *i ^ ^ M *1 3 1/23. ^ ^ ^}t11 4 . 4eH , €^ ^ o] ^ 
EHKTpW 'S^Jl, ^ 5)H*i^ ofM*^ 1/23. = 7fl^ a-^w 5001^^(5, 6 )ol 

2)1 1 #711(21) & 2fl2 #7fl(22)3 ^ W^t}. 
<51> z])o)x^ ^71(50)1- AiM. 5^1^^(5, 6)^1 oVsflofl^ sflolA^^ ^ ^ ofl 

U^All- >|H^ #7)1(21)^ 2|]2 #741(22)7} $x}i5}3L <&t±. ZLBl^l, ^1 #7)1(21)^ o>sfl 

<^lfe *)U ^lol^l(31)7> JH*1*>31 2fl2 #7)1(22)^ oHHfe ^)]2 ^&Ma1(32)7} $1*1*1- 

jl 9X^. ^1H*1(31, 32) 3H^r ^fll 714(111) '31 *112 714(112)<>1 

3<H 9X<L^, #7|1(21) ^ ^112 #7fl(22)» *^tb ^JeL sflc]7^(5, 6)°1 2z*\s\^ «1^^ 
fl-^#(151, 152)o] 2fll 71^(111) ^ 2112 71^(112) ^l^l $X^. 
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" 1020^^741 #3 QA- 2004/3/19 

i2> w]^^ t?-^(151, 152H ^w. 3H*^(5, 6)* £4«t-^ ^#-£-3. 

^^-W. ^7fl(21, 22)5] ^Bflfe p>^a(^£Al) 7 > 3]5\*}JL &°] 3H^£- £3 2- 

<£0. p}A 3 ^ J=3)- 0§^.§- ^-^H til^^ fl-dtll- ^°]JL, 

S4> £ 4^ 3H*il3^ 2A}tH W]^§^ ^if t^^} fl-^S ^^^>^ ^-tf ^ 

% 7fl^.9.5. S-^ltb 7fl^£.6]Jl, £ 5^r ^*>3 ^ 4^^- 

fl-^7> flis. ^sj-slfe ^HH^l fl-^M *M1 £ 

<55> £ 46flAi ^ W><4 ^-Ol, 4§M£ ^Sj- 3(j^(310)-^S & 

^ ^ ^^(310)^- 7>x}^ p>ia.(300)# ^H^-i- zl^jl, 2|<3 7l« 

(110)3 ^ofl ff-^(150)^r ^a^S. ^A <^^(310) 

ofl tfl^V^- w]^^ fl-^#(150H ^ <^(210)* ^tM-. °H, fl"^3 ^eflSl^r 

e)H*]7} 2A}^ <^^(210)3l- 51]^^7> SAfsqxl ate <g^(220)3 37^(230)^ 

AA 3- ^A)^} tfl^M ^ WCE 5 A^)2.S. ^31^1:3 ^ 

# <3^(210)3 ^(231)^11^ a^s. ^uf-^ ^7)1 QA. 

*>5^|- ^-f 3-^*1 M-E}^ ^ ZL5)l<?l£r A «o V t^ 

^S-S-i: ^ 9XA. 
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102(^^5741 2004/3/19 

>7> oj7H, £4^51 ^ U^l £ *a€(310)-i: 7} 

P>^3» <>l-g-*H ZL^^l^ 3.7] # afl^^ ^(W)^ ^^l^l 7} $m*]±r ¥4 eg 

^(310)-§- 3^*Rr ^31^ ^(A ^)iL5. ^ ^Kw)^ <^ 

(300)2] 1/2 3.71^ *}^3(300)» <>l-§-*M ^H*] 1 ^ Mt4. °H ^ ^ ^ 

^(K °l^Rr U]^^ fl-d^ofl 3H^7> 2:45)6] IjLSfl^ ^ 

^ 3- i?HKA ^)J5.S. <£^3-°5- £3 s.(w) 371^ ZL 

<59> jzeIji, ol&|^- ^t-i- ^sIH *I*§-SH **M*I$4 ^3(300)1- ^ 

^(B "^.OJL ^ °]^-*Rr ^H^olH]- ^cf. ZL^JL, ^lsi*V ^0.3.0] i?^ 

<eo> £ 6^r £*H ^ ^^HH *>^a^ <>1* S-^ltl: 

<6i> -f^, £ 6<*H ^ ti>^ ^4i-§- ^3(300)^ ^ <3<3 (310)^1: 

*r ^ sfl^isL ol-MSl ^ ^12 ^^(G, H)# 7>^m-. o]tifl, ^ ^2 ^ 
^(G, HH $X*r ^ aflli(310)#^ S^f- 7>S ^1 ^ ^^(G, H) 
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■ 102(^5741 <U*\: 2004/3/19 

*TH ^-i: ^ 45. HHteS 5ft^, ¥ <?H(G f H)^ ^ 4€<310)-£r 

AiS. ^^+4 *B*13°1 551^. 

62> oie^ ^iat o]-g.*v ^ s. 64*1 Ufe «H- ^li 

#(shot) ^. ^a(300)» XII tfsJ "}i3 ^^lS. 

o. a^t*. o]^, 42 *} #(shot) -g-^^r 4, ^3(300)* 42 *\ *}^3- 

^M*^* SA>tb4. °1 4, 4l *V p>^£M 42 #3 <3^(H)4 42 *V 
^ 41 #31 <3<3(G)°1 f^H^ ^3.(300)* ^3. 7VS. EL7}°\ ti}^ <>1 

^ fl-^*(l50)^ o^- ^ 4^ fl-^^-S. m^tW. ^sU, 4*1*1 

^ »]i jl©^ *134*1 aiM*!^* *>4^^a ^« * 

oi^^-g- .£€-^4*1 Q^Sls 42 *> ^Hh^M 2i^mt\-. nf-eH, 41 ^fN4 4 

«13^ tMi^C 150) ©I 23^4. 

<64> ^igSJ *)] 2 ^AlofloU 4^ fl-^ 2^3* ^ fl-^ «^ol £ 7 ^ £ 8 

<65> m ^ 2 k^r 1 o]#4\ « 4, «■ 42 ^H4 4^ ^ 

^ a« 0 W8* n4^ i^|ol^^ O.S. ^Wfe 4°1^^ ^71^, Ai« eflol^^ 
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" 102(^^5741 *^ ^*> : 2004/3/19 

Hj-^ol <2#€^r. H^i, k7fl^l ^ ^ ^«H*1 ^ ^<>1 

*l:tM ^ ^^4. k7fl5l #7] n7fl5l A^JO 5110]^^ ^ 6\± 

*flk ^SMI^h *Hk tfl^>fe ;% ^3M*1» 5Lf-W. 

=66> £ y^im m°l 20IJL, n ^ k7} 3<& £ i£^°1 ^ 2 -^HH ^ *1 

i^ol j£AlsM ^cf. £ 7^1 £Al^ Qo), t])2 <£*)<A]d\} ccj-s. fl-i ^SMl^^: 2 

7 fi3 Ellol^ ^3 #^l(ll, 12)^, 27B^| elH*] ^ #S|(n, l2)oll ^«fl ^M^ifH 

Bllol^^ ^71(50) ^ ^71(50)0)1 Sl-sfl £^ 37flSl AiJO SlH7-li*(5, 

6> 7)^1 z^^M: ^H^Hb 37fl^| ^*K60, 70, 80)» 3.1Kr4. 
<67> »U 5)1^1^ ^ #^l(ll)^lAi eflol^^(i) ^ ^2 3H7i #^1(12)^)1 

Al ^Stt ^12 Bllol7^(2)^: 5fl ol ^ ^ 71(40)^ £}*fl ^€4. ^J*. ^H*^ 
^71(40)^ 5lH*l ^ #*1(11, 12)^1- elH^ ^7l(50) 7>>olo]l ^*ltr4. 

<68> o]g\i& rSfto)^ ^71(40)^11 ^ ^€ ^ ^^^^(4)^- 5|1 °1 7^ ^ 

^H^l ifrJgltfr ^M^^^rfe ^5} «li ^HM-a ^-^(Pulse Duration Time)°l QA. 
<69> ^ 7ll^| 12)°1M ^-7fl5l 3H*1^(1, 2)-i: 4^ 

oflA-l zl-zl-fil ^ol^iaisl «i ^^(beam pulse)*H ^ fi7} ol<>|^ 4 1 9X^r ^ 
^ €^ ^-ell^^ (Pulse Duration Time, Tp)°l ^7>s)fe jL^f* 7>7^^rrl-. ^, 27flsl sfl 
ol^^Ci, 2)^1 ^ 7 ]. c^^s)ol ^ sflol^^(4)Sl ^ ^-^ol>a Bl-D(Tp)ol ^ 

30-16 



102(|^p5741 #^ 2004/3/19 

^cf. nJ-eH, 5fl°l^^^ fl-4i^(151, 152, 153)^^ ^ 

ro> .^H^ ^ 7 i(50)^ ^o^ig ^ 7 ](40)6fl ^)«H ^ eH^UM- 3 7fl£} 

71> ^71(50)^ 7fl^=£7> £A]£]«>) o^. 

72> £ 8^1 £A^ ^o], $]o]X\^ &l£7}*\ ifl^l^ 37fl^ V]B\7\ W^l^H fll=K ^> 

AJ 3H^(4)s} 10}^. x£ xifl, p1&|(M1)^ ^H*-] 1 ?} l/3t> ^^M?! 

jl^v\x}<& 2/3fe ^a}^. *fll *l5KMl)ofl7.i j^aj.^ ^flo]*]^ a}* 
^H*! ^(5)014- ^^H, *IU ^(Ml)^ 511^1^^ o^lol 2/3fe 7f|2 *1&1(M2)5. 

«gA>E|<H 7)12 ^^(142)^7.-! 1/3*1 tiV^i, 1/3^] ¥^€4. ^12 ^(Ml^H i))o)^ 

7fl2 A)ti 5Ho]x^(6)olrf. =lz\jl, $2 ^eKM2)oflA| 1/3^ 7fl3 *l5l(M3)3. 

sW 7fl3 ^l&|(M3)^7i ^ «VA>^r|-. *fl3 nlei(M3HH #a>^ ^H^^l ^ja tfo)^ 
U(7)ol4. 

<73> ^, Till ^leKMl)^ e)H*l«i oflu-l^ol 1/3^ ^A^l^ ^» A>-§--Sl-:31, 7)12 v}^ 

(M2)^ ^uj^oi 1/3^1 ^-sj-Al^l^ ^fl^S ji, ^13 ^5l(M3)^ ofli^ 

Al^l 1/3^ ti>A}Al7l^ AV-g-^;^ A-lti. £1101^^(2)^ oflui^7> &*\] 

<74> €^ ^^H^ EHJ(Tp)°l <£#5lZL, ^ Sfl^A^ ^"N*!^ 1/35. £^ 37fl 

51 A^ti. ^ol^^( 5) 6, 7)°1 *Hl #7fl(21), 7fl2 #711(22) ^ 7)13 #7fl(23).£. ^a^t}. 
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5> 37fl^ ^(50, 60, 70)fe 37fl<q A-^ti ^]o-|^bi ^ A^ji sllol^H}(5)^ 

*fll #7fl(21) ^ *fll #31(21) a}Sfl<*l) ^l^Kr *U ^eM*l(31)« S^Hr ^1 M(60)« 
i^t*. nelJl, *f|2 iHH^^ol f-s^Hr 42 #711(22) ^ ^2 #31(22) ^Hfl^l ^ 
^12 iB)H*K32)# S^Hr ^12 ^(70)» ^3., »13 elH^m 

o] z\}3 #741(23) ^ »13 #711(23) o}2JN ^*l*Kr ^13 ^3M*|(33)» i^Rr *fl3 

^(80)1- i^MB;th 

76> 37fl<3l ^ ^ 27fl^| ^^HH ^ ^jr)- ^^Hr ^<&, 

^t}. 7^1*1 -1^^, ^ 2:71 ^ ^S)- ^71 

^ ^51- ^£-3. M"^ *fl, 27flSl ^\3] ^ 0]}=. 15}^°) ^V]6\)X] S7l 

<77> ttj-e}-^, ^3M*1 7l** S^Vfe a^o] #0^4. ^, 37^ ^»1 ^ ^> 

3 ^ €^5}- *3 0 1 *l^*Kr ^H^^l SA>£)xl i*M*l $H^r ^<?i 7l*^ 

^^>7fl Sl^ ^ 7}^>7ll €*=h JL^- ^ 

Al^^oflA-1^ #711^1 £r£ ^ ^1*3 ^^1 ^"l ^(dummy shot)^: ^>^V^4 

^^ahip> ^^>7ll ^cl-. 14^, ^- 312 -^AHoiH^ PDE ^tiiui-g-^^- ^ <£XH3 

^°1 7}^^. -=L&lZL, C-lnl ^t^- ^ ^^SS. ^^7># ^ Sl^". 
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8> tb^, *>U ^14^ Trte *1^<^*H 27fll- ^7>*H 27fl^ 38 «H 

^ 3.*3*fe *1^3E 7>^4. °1 S.^ 5£4^ ^4- 

»i> £ 9^1 -r-^i ^11 ^tH(60)6flA^ W]^^ ^#(151)^1 *lll 

7)^r(lll)-g: *i|l iBlH*|(31) $H 3.^ °1 *fll *W60)fe <Q^7\ ^3*1 

^, ^)]2 ^(70) ^ *ll3 ^(80)^=7 ^^-7> ^5^. (*fll #7fl, PI) 
:82> Cj-^-O.^., n]l ^*|(60HH 2,71 ^ ^ < ?>, *H2 ^ 

(70)^l^i^ fl-^(152)°l *I12 7l^(112)# *fl2 (32) $H 

tf. ol ^^.ofl ^2 ^ (70)^1 <3^7> <1b1*H, ^13 ^^(80)^ <^*1 ^titt. , 

*lll ^(60H *fll ^JeL 3H;*liaK5H 2:^4.(^112 #74|, P2) 
<83> cHg-o_^ ( *fll ^BK60)<H1^1 ^ ^^5)- ^-^^r £*S*Kr *112 ^tf) 

(70HH^r 3,71 ^*}*| ^s}- *)13 ^ (80H Aife wl^^ fl-^ 

(153H m €<3 7m(113)# *I13 ^3H*1(33) $H S^t!:^. °1 *fl3 ^«1 

(80)^1 <g^-7> <l3l*|:n. ( ^ £3$- ^-^H *lli (60)^1 <g^7l- ^ 

^4. ttl-^A-1, afll ^(60) ~ ^ 2 ^^(70)^1 ^ m ^ 2H°1^^(5) ^ >112 T^ti ellol 
7-l^(6)c»l SA>^cf. C^fl3 #7fl, P3) 
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•<*> 1§«U60)<M ^4:^(151)^1 ^€ *)U €<3 7l*(lll)-g- *lll i 

«H*K3i) 4141 5.^*Rr ^<&, *fl2 ^*l(70)<*IH*r ^7} ^ ^^21- J^W 

ji, ^13 ^(soHHfe 3,7] £*H3 ^ «^a| °1 3.4- ^^l £-*H ^ 

^^Sj- ^jl^ ^2 ^(70)<5} ^^ 7 > ^^tf. »12 ^(70) ^ *«3 ^ 

(80)oll A2 eiM*i^(6) £ *03 ^I d l ^13(7)^1 S^tf. (*fl4 #3), P4) 
85> ^o Si 5gi3l(60)<fH ^71 £*H ^ *l*3*Hr *i|2 ^ 

(70)4H*r fl-±^(152)°l *(|2 71^(112)* ^12 ^B|lol^(32) 4H 5L^} 

51, ^13 ^(80)^1*1^ ^7l ^ ^^2)" ^^W- °1 34 ^7l ^ 

^rS-€ »13 ^(80)21 ^^-7} ^^ltf. nJ-sM, ^l **tH(60) ^ ^3 
(80)^1 4^ *)U AJH. 5{|o]^^(5) ^ X|3 Aja. ell °1 *W7W SA>^r}-. (^5 #7)1, P5) 
<86> cf^-AS., *113 #31, »H #7ll ^ *ll5 QAA ^>4^1^ £*>3 ^ -?3 6 1 

<87> ^ofl ttJ-S. ^3}. Al^EA ^ ZL ^71) 3H*1 ^ "IH ^ 

^ 511^1^^^: €^ ^NH^i ^7>A]^ e ^ 7>*lfe "}ia 

<88> 37fl5l 3gl*|» <>l-§-*Rr ^4-^1^ S.^ ^1?>* «^ 4 1 <£#^ °1 
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1] 

m^r 2 n ^ 1 o]^ -g- ^ ( m7 j]o} ^©^ ^ ^ ; 

7fl^| a-^h. ell o]^) ^o.s. £-%*Kr eflol^^ **7l; 

Aj-71 n7fl^ ^11- n7fl^ ^ta. slloi^tii^- S Af^-o.s^ ^if AS 4 

^^-5)^ w]^^ ^ 71^4 «r n7fl^ ^BjM*] 

2] 

l^T 1 * 3] 
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41 

A}o]oi] ^*l*Kr eH*^ ^)«H Tt^ X]^. 

MJt 1 * 5] 

m^r 2 ^^r, n4 k^r 1 <>1^ 1" nfl, 

W -g-^Hr 3H*i^ *«7l; 

^-7) A^ti tg.fr XlH^M <%i& tfl##fr ^ 

#7] k7fl£l ^ ^ ^^-^ 2:7.}» <£*V3 ^ *3* ^ 

^o> j i^^^i ^o)H^ tfl#i-fr #7l ^H*] $\<% S-^^He- fl-^ ^s)- A l 
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71 

8] 

^"71 k7fl£] Sg^fe ^-71 n7fl^ & *M*> ^-4^ *flk 

9] 

ol^^6.S. g-^H ^i^f ^1 *fl2 ^ ^ ^113 § 

^ *lll #7fl; 

fl-^^l ^€ »12 71^ *fl2 ^3H*] $H S^Hr a|)2 #7fl; 

^•7] ^11 3NH*1 ^71 £*V3 ^ ^Wfe ^"71 *fl2 ^«HH 

71^ ^f|3 ^^1^1 S^isRr *I13 #7fl; 
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7] £*>3 ^ ^-Br JflWfe *fl4 #7fl; 

^2 7l^ *fl2 £t*M*l ^6fl S^aL, #7] 4|3 ^t»H*l ^ 

71 ^^2)- #*3*Kr *ll5 #31; 

# 5L^3L, ^"71 ^3 #31, *|)4 #31 * *fi5 #3lfe #43^ 433- 

[^t 1 * 10] 

*il8^MH, 

11] 

-*7l *fi3 #711, *H4 #31 *Q5 #3lfe ^"71 37fl^l ^ ^ Ol- 27fl^| 
oil ^# £^3" *l^Hr ^91, -$7) 37fl5l ^ Sg«H*1*r til 

I3t«8- 12] 

^lOlHH. 
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